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(54) THIN FILM PHOTOTRANSISTOR 

(57)Abstract 

PURPOSE: To make an input impedance high so as to obtain a voltage controlled type 
element easy to use by a method wherein the gate of a thin film phototransistor is 
composed of two or more branches which are, at least, partially connected in common. 
CONSTITUTION: A thin type phototransistor is formed into a bottom gate type 
invertedly staggered structure, gate electrodes 2 and 3 are separately formed on a 
glass substrate 1, light rays 9 introduced through the gap between the electrodes 2 
and 3 are incident on a photosensitive semiconductor layer 5 to induce optical carriers 
in the layer 5. The gates 2 and 3 are provided with patterns divided into branches 
which are commonly connected outside the electrodes 2 arid 3. After the electrodes 2 
and 3 are patterned, silicon nitride to be a gate insulating film 4 and an amorphous 
silicon hydride to be a photosensitive semiconductor layer 5 are deposited through a 
CVD method. Moreover, an N-layer to serve as an ohmic contact film 6 is successively 
laminated following the above two layers to make an input impedance high, and thus a 
voltage controlled type element easy to use can be obtained. 
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A. Relevance of the Above-identified Document 

This document has relevance to claims 1 through 4 of 
the present application. 

B. Translation of the Relevant Passages of the Document 

[EFFECTS] 

The gate electrode is divided into a plurality of 
branches or into individual plural pieces. Light enters 
through the gaps between the branches/ pieces, and 
generates photo-carriers. As a result, photo-carriers are 
induced in the area of the semiconductor corresponding to 
the gaps of the gate electrode in response to the light 
irradiation. Photo-carriers are further induced in the 
area of the semiconductor superimposed on the gate 
electrode, in response to application of the gate voltage. 
In this way, the electrical control and the optical control 
of the drain current may be realized as separate 
functions. 

The lengths of the gate electrode and the gap 
determine a current standard of the photo-carriers, and 
the optimal value including the number of branches is 
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selected according to the field of usage. 

With such an arrangement, the ratio of ON to OFF of 
photoelectric current can be increased. 

[EMBODIMENTS] 

Figure 1 shows a cross-sectional view (B) and a plan 
view (A) of the thin film photo-transistor, as one 
embodiment of the present invention. In the figure, the 
reference numeral 1 expresses a glass substrate, 2 and 3 
express gate electrodes, 4 expresses a gate insulation film, 
5 expresses a photosensitive semiconductor layer, 6 
expresses an ohmic contact layer, 7 expresses a source 
electrode, 8 expresses a drain electrode, and the arrows 9 
express incident light. 

As can be seen in the cross-sectional view (A), this 
embodiment is a bottom-gate-type inversely-staggered thin 
film transistor. Further, the gate electrode is divided 
into separate pieces 2 and 3, and the light 9 entering 
through the gaps therebetween generates photo-carriers 
on the photosensitive semiconductor layer 5. 

Note that, in the plan view (B) of Figure 1, the gate 
electrodes 2 and 3 are shown as separate pieces; however, 
they are connected in a portion outside the figure, and 
branched-out in the portion shown in the figure. Note 
that, as described later, the gate electrodes 2 and 3 may 
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also be provided as separate electrodes. 

The following describes manufacturing processes. 
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